Esculetin Induces Apoptosis Through EGFR/PI3K/Akt Signaling Pathway and Nucleophosmin Relocalization.
Esculetin, a coumarin compound, has anti-proliferative effects on various types of human cancer cells, but its effect on oral squamous cell carcinoma (OSCC) is unknown. In this study, we determined whether esculetin had anti-proliferative effects on two oral squamous cell lines, HN22, and HSC2. We found that esculetin inhibited cell viability by inducing apoptosis, as evinced by apoptotic cell morphologies, nuclear fragmentation, and the multi-caspase/MMP activity. Furthermore, proteomic analysis was used to identify the target-specific proteins involved in esculetin treatment. Intriguingly, apoptotic cell death by esculetin was associated with significant inhibition of the EGFR/PI3K/Akt signaling pathway. We also demonstrated that the expression of nucleophosmin (NPM) markedly decreased after esculetin treatment, and relocalization of NPM from the nucleous to the cytoplasm, together with p65, potentiated apoptotic stimulation. Additionally, our data indicated that NPM expression was markedly higher in OSCC tissues than in normal tissues. Our results collectively indicated that esculetin inhibited the proliferation of OSCC through EGFR-mediated signaling pathways and down-regulation of NPM as well as the perturbation of NPM trafficking from the nucleolus to the cytoplasm resulted in apoptosis.